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(54) HOT MELT ADHESIVE COMPOSITIONS 

(57) A hot-melt adhesive composition comprises 
1 00 parts by weight of a tackif ier (B), and 1 to 900 parts 
by weight of an a-olefin/aromatic vinyl compound ran- 
dom copolymer (C). A hot-melt adhesive composition 
comprises 100 parts by weight of a base polymer (A), 1 
to 900 parts by weight of component (B), and 1 to 1 ,000 
parts by weight of component (C). A hot-melt adhesive 
composition comprises 100 parts by weight of compo- 
nent (A), 10 to 300 parts by weight of component (B), 
and 10 to 400 parts by weight of component (C). The 
component (A) is preferably at least one polymer 
selected from the group consisting of a polyolefin (a-1), 
a polar group containing polymer (a-2) and an aromatic 
vinyl compound/conjugated diene copolymer (a-3). 

These hot-melt adhesive compositions exhibit 
excellent adhesive strength and can be used as an 
adhesive for styrene resins. 
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Description 

FIELD OF THE INVENTION 

[0001] The present invention relates to a hot-melt adhesive composition. More particularly, the present invention is 
concerned with a hot-melt adhesive composition which exhibits excellent adhesive strength and can be used as an 
adhesive for styrene resins. 

BACKGROUND OF THE INVENTION 

[0002] It is well known that hot-melt adhesives comprising a base ol a polymer such as a polyolef in, a polyamkje. a 
polyester a vinyl acetate copolymer, a cellulose derivative, polymethyl methacrylate. a polyvinyl ether or a polyurethane 
and. added to the base, a tackifier exhibit adhesive effect when applied to. for example, a label, a kraft tape or a cloth 

tape and heated. . „ . . ~ ^ . 4 ^- 

[00031 In recent years, the fields of application of hot-melt adhesives are rapidly increasing because the hot-melt 
adhesives are superior to the conventional solvent containing adhesives in the coating speed, safety, working environ- 
ment and energy saving. Commonly employed hot-melt adhesives comprise a base polymer of EVA or a styrene/con- 
iugated diene block copolymer added to the base polymer, a tackifier and a low-molecular-weight polyolef in Enhanced 
, performance of adhesives is increasingly demanded in recent years and it is required that adhesives exhibit high adhe-. 
20 sive strength to a variety of materials. ". 

[00041 For example, specifically, the styrene content of the adhesive based on the styrene/conjugated diene block 
copolymer is increased for improving the heat resistance of the adhesive. However, the adhesive strength of the result- 
ant adhesive is not satisfactory, and it has been difficult to realize a desirable balance of heat resistance and adhesive 
property for the adhesive. 
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OR.IFOT OF THE INVENTION 

[00051 The present invention has been made in view of the above state of the prior art. ft is an object of the present 
invention to provide a hot-melt adhesive composition having excellent adhesive strength. 

SUMMARY OF THE INVENTION 
[0006] The f irst hot-melt adhesive composition of the present invention comprises: 

35 1 00 parts by weight of a tackif ier (B), and 

1 to 900 parts by weight of an a-olef in/aromatic vinyl compound random copolymer (C). 

[0007] The second hot-melt adhesive composition of the present invention comprises: 

40 1 00 parts by weight of a base polymer (A), 

1 to 900 parts by weight of a tackifier (B), and 

1 to 1000 parts by weight of an a-olef in/aromatic vinyl compound random copolymer (C). 

[0008] The third hot-melt adhesive composition of the present invention comprises: 

1 00 parts by weight of a base polymer (A), 
1 0 to 300 parts by weight of a tackifier (B), and 

10 to 400 parts by weight of an a-olef in/aromatic vinyl compound random copolymer (C). 

[0009] In the present invention, the base polymer (A) is, for example, at least one polymer selected from the group 
consisting of a polyolefin (a-1). a polar group containing polymer (a-2) and an aromatic vinyl compound/conjugated 
diene copolymer (a-3). Of these, the aromatic vinyl compound/conjugated diene copolymer (a-3) is preferred 
[001 0] It is preferred in the present invention that the a-olef in/aromatic vinyl compound random copolymer (C) be an 
ethylene/aromatic vinyl compound random copolymer and that the a-olefin/aromatic vinyl compound random copoly- 
mer (C) contain structural units derived from an aromatic vinyl compound in an amount of 1 to 80 mol%. 
[001 1] Further, the second and third hot-melt adhesive compositions of the present invention may comprise a low- 
molecular-weight polyolefin (D) in an amount of 1 to 100 parts by weight per 100 parts by weight of the base polymer 
(A) in addition to the base polymer (A), the tackifier (B) and the a-olelin/aromatic vinyl corrpound random copolymer 
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[0012] The first hot-melt adhesive composition of the present invention may comprise a low-molecular-weight poly- 
olefin having an intrinsic viscosity (r\) of 0.01 to 0.6 dl/g (D) in an amount of 1 to 100 parts by weight per 100 parts by 
weight of the tackif ier (B) in addition to the tackrf ier (B) and the a-olefin/aromatic vinyl compound random copolymer (C). 

DETAILED DESCRIPTION OF THE INVENTION 

[001 3] The hot-melt adhesive composition of the present invention will be described in detail below. 
[0014] The first hot-melt adhesive composition of the present invention comprises a tackif ier (B) and an a-olefin/aro- 
matic vinyl compound random copolymer (C) optionally together with a low-molecular-weight polyolefin (D). 
[001 5] Each of the second and third hot-melt adhesive compositions of the present invention comprises a base poly- 
mer (A), a tackif ier (B) and an a-olefin/aromatic vinyl compound random copolymer (C) optionally together with a low- 
molecular-weight polyolefin (D). 

[0016] First, each of the above components (A), (B), (C) and (D) for use in the present invention will be described. 
Pase polymer (A) 

[0017] The base polymer (A) added according to necessity in the present invention is not particularly limited as long 
as it is a polymer generally employed in common hot-melt adhesives. Examples of suitable base polyjners (A) include 
a polyolefin (a-1), a polar group containing polymer (a-2) and an aromatic vinyl compound/conjugated diane copolymer 
(a-3). 

Ppiyoigfin (a-1) 

[001 8] Examples thereof include: 

polyethylenes (HDPE. LDPE. LLDPE, etc.); 

polypropylenes (atactic polypropylene, syndiotactic polypropylene, etc.); and 
ethylene/propylene copolymers. 

Polar group containing polymer (a-2) 

[001 9] Examples thereof include: 

(1) ethylene/vinyl acetate copolymer (EVA); 

(2) modified EVA polymers such as saponified EVA and graft-modified EVA; 

(3) ethylene/(meth)acrylate copolymers such as ethylene/ethyl(meth)acrylate (EEA); 

(4) ionomer resins obtained by partially neutralizing ethylene/(meth)acrylic acid copolymer, such as polymer com- 
mercially available by the trade name of Himilan from Mitsui Du Pont Polychemical; 

(5) ethylene/propylene/ (meth)acrylic acid terpolymers; 

(6) polyamides: products obtained by reacting a dibasic acid with a diamine, for example, those obtained by react- 
ing a dimer acid which is a dimer of a fatty acid such as soybean oil, tung oil or tall oil with an alkyldiamine such as 
ethylenediamine or di ethyl enetriamine and nylons such as nylon-12, examples thereof including polymers commer- 
cially available by the trade name of Diamid (Daicel Chemical Industries, Ltd.), Platilon (Toagosei Chemical Indus- 
try Co., Ltd.) and Amilan (Toray Industries, Inc.); 

(7) polyesters, for example, those commercially available by the trade name of Ester Resin 200 or 300 (Toyobo Co.. 
Ltd.) and Vitel 200 or 300 (Goodyear Tire & Rubber Co., Ltd.); and 

(8) vinyl acetate copolymers such as vinyl acetate/crotonic acid copolymer, vinyl acetate/phthalic anhydride copol- 
ymer and vinyl acetate/vinylpyrrolidone copolymer, cellulose derivative polymers, polymethyl methacrylate poly- 
mers, polyvinyl ether polymers, polyurethane polymers and thermosetting resin polymers. 

Aromatic vinvl compound/coniuog tPd diene copolymer (a-3) 

[0020] The aromatic vinyl compound/conjugated diene copolymer (a-3) is a copolymer of an aromatic vinyl compound 
and a conjugated diene compound or a product of hydrogenation thereof. Examples thereof include styrene/butadiene 
random copolymer, styrene/isoprene random copolymer, butadiene/polystyrene block copolymer, polystyrene/polyiso- 
prene block copolymer, polystyrene/polyisoprene/polystyrene triblock copolymer, polystyrene/polybutadiene/polysty- 
rene triblock copolymer, poly(a-methylstyrene)/polybutadiene/poly(a-methylstyrene) triblock copolymer and products of 
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hydrogenation thereof. These polymers, both unhydrogenated and hydrogehated polymers, are commerdalWavailable^ 
For example, such polymers are commercially available by the trade name of Carif lex TR-1 1 01 . TR-1 107 and TR-41 1 3 
(Shell Int. Chem. Co.. Ltd.). Kraton G-6500. G6521 . G-1650. G-1652 and G-1657 (Shell Chem. Co.. Ltd.) and Solprene 
and hydrogenated Solprene (Phillips Petroleum Co.. Ltd.). 

[0021] In the present invention, the above base polymers can be used either, individually or in combination. Of the 
above base polymers, the aromatic vinyl compound/conjugated diene copolymer and products of hydrogenat.on thereof 
are preferred. The aromatic vinyl compound/conjugated diene copolymer is especially preferred. 

Tackitier (B) 

[00221 The tackrfier (B) for use in the present invention is added for regulating the mett viscosity of the base polymer 
(A) and for improving the hot tack and wetting properties thereof. The tacWf ier (B) is not particularly limited as long as. 
when blended with the base polymer (A) and heated, it can improve the hot tack and wetting properties of the base pol- 

[0023] A) Examples of suitable tacWfiers (B) include alicyclic hydrogenated tacWfiers. rosins (unmodified or modified 
rosin and products of esterification thereof), aliphatic petroleum resins, alicyclic petroleum resins, aromatic petroleum 
resins, petroleum resins based on a copolymer of aliphatic and aromatic components, low-molecular-waght styrene 
resin, isoprene resin, alkyl phenolic resin, terpene resins and coumaroneindene resin. These tacWfiers (B) can be used 
either individually or in combination "m the present invention. 

g-oletin/aromatic vinvl co mpound random copolymer (C) 

[00241 The a-olefin/aromatic vinyl compound random copolymer (C) tor use in the present invention is a random 
copolymer of an a-olef in and an aromatic vinyl compound. The a-olef in is. for example, selected from among a-olef ins 
having 2 to 20 carbon atoms, such as ethylene, propylene. 1-butene. 3-methyl-1-butene. 4-methyl-l-butene. 1-pentene, 
1-hexene 4-methyl-1-pentene. 1-heptene. 1-octene. 1-nonene. 1-decene. 1-undecene. 1-dodecene. 1-tndecene. 1-tet- 
radecene. 1-pentadecene. 1 -hexadecene. 1 -heptadecene. 1 -octadecene. 1 -nonadecene and 1 -eicodecene. The above 
a-olef ins can be used either individually or in combination. . 
[00251 Examples of suitable aromatic vinyl compounds include styrene; mono- or polyalkylstyrenes such as o-meth- 
ylstyrene. m-methylstyrene. p-methylstyrene. o.p-dimethylstyrene. o-ethylstyrene. m-ethylstyrene and p-ethylstyrene; 
functional group containing styrene derivatives such as methoxystyrene. ethoxystyrene. vinylbenzoic acid, methyl vinyl- 
benzoate vinylbenzyl acetate, hydroxystyrene. o-chlorostyrene. p-chlorostyrene and divinylbenzene; 3-phenylpropyl- 
ene 4-phenylbutene and a-methylstyrene. Of these, styrene and 4-methoxystyrene are preferred. 
[00261 The a-olef in/aromatic vinyl compound random copolymer (C) comprises 99.9 to 20 mol%. preferably. 99 to 50 
mol% still preferably. 99 to 70 mol% of structural units derived from an a-olef in and 0. 1 to 80 mor%. preferably. 1 to 50 
mol% still preferably. 1 to 30 mol% of structural units derived from an aromatic vinyl compound. When Ihe content of 
structural units derived from an aromatic vinyl compound falls outside the above range, the adhesive property is likely 

to be poor. ~*i 
[0027] It is preferred that the a-olefin/aromatic vinyl compound random copolymer (C) for use in the present invention 
be a random copolymer of ethylene, an aromatic vinyl compound and an a-olefin having 3 to 20 carbon atoms. Exam- 
ples of suitable a-olefins having 3 to 20 carbon atoms include propylene. 1-butene. 3-methyl-1-butene. 4-methyl-1- 
butene, 1-pentene. 1-hexene. 4-methyl-l -pentene. 1-heptene. 1-octene. 1-nonene. 1-decene. 1-undecene. 1- 
dodecene 1-tridecene. 1-tetradecene. 1-pentadecene. 1-hexadecene. 1 -heptadecene. 1 -octadecene. 1-nonadecene 
and 1 -eicodecene. Of these, 1-butene. 1-pentene. 1-hexene and 1-octene are prefened. The above a-olefins can be 
used either individually or in combination. 

[0028] In the copolymer obtained from ethylene and an aromatic vinyl compound optionally together with an a-olefin. 
the molar ratio of structural units derived from ethylene to structural units derived from an a-olef in having 3 to 20 carbon 
atoms (ethylene/a-olef in) generally ranges from 100/0 to 40/60. preferably. 100/0 to 60/40 and. still preferably. 100/0 to 

70/30. . . 

[0029] When the molar ratio of structural units derived from ethylene to structural units derived from an a-olef in having 
3 to 20 caibon atoms is in the above range, excellent adhesive property is ensured. 

[0030] In the copolymerization of the a-olefin/aromatic vinyl compound random copolymer, use may be made of 
another monomer, for example, a nonconjugated diene. Examples of suitable nonconjugated dienes include 1 .4-penta- 
diene. 1 4-hexadiene. 4-methyl-1 ,5-heptadiene. 5-methylene-2-norbornene. 5-ethylidene-2-norbornene. 5-isopropenyl- 
2-norbornene. 2.5-norbornadiene. 1 .6-cydooctadiene. 2-ethylene-2.5-norbornadiene. 2-isopropenyl-2 5-norborna- 
diene, dicyctopentadiene. 1 .6-octadiene. 1 ,7-octadiene. tricyclopentadiene and dihydrodicyclopentadienytoxyetnylene 
and further include esters with unsaturated carboxylic acids such as acrylic acid, methacrylic acid, rtaconc acid, maleic 
acid andfumaric acid. These may be used either individually or in combination. 
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[0031] It is preferred that the above a-olef in/aromatic vinyl compound random copolymer have an intrinsic viscosity 
(H) t as measured in decalin at 135°C, of 0.01 to 10 dl/g. When the intrinsic viscosity (n) is in the range of 0.01 to 0.6 
dl/g, the resultant hot-melt adhesive exhibits satisfactory performance. When the intrinsic viscosity ft) exceeds 0.6 dl/g 
but is not greater than 10 dl/g, the workability (melt viscosity, stringing prevention) is improved to thereby facilitate han- 

s dling at the time of adding low-molecular-weight polymers. 

[0032] In the a-olefin/aromatic vinyl compound random copolymer for use in the present invention, it is preferred from 
the viewpoint of adhesive strength and handling easiness at the time of hot hierting that the ratio of structural units con- 
stituting a chain structure in which at least two structural units derived from an aromatic vinyl compound are arranged 
in sequence be 1% or less, especially, 0.1% or less based on the structural units derived from the aromatic vinyl com- 

io pound. The content of the chain structure in which at least two structural units derived from an aromatic vinyl compound 
are arranged in sequence can be determined by 13 C-NMR. m 

[0033] When the a-olefin/aromatic vinyl compound random copolymer is an ethylene/aromatic vinyl compound ran- 
dom copolymer, it is preferred that the B value determined by the 13 C-NMR spectrum thereof and the following formula 
range from 0.80 to 2.00, especially, from 0.85 to 1 .50, still especially, from Q.95 to 1.45 and, further still especially, from 
75 1.00 to 1.40. 

B value = (P SE )/(2-(P E HP s )) 

wherein (PE) represents the content in terms of molar fraction, of structural units derived from ethylene (ethylene units) 

so in the ethylene/aromatic vinyl compound random copolymer, (P s ) represents the content, in terms of molar fraction, of 
structural units derived from the aromatic vinyl compound (aromatic vinyl compound units) in the ethylene/aromatic 
vinyl compound random copolymer, and (P S e) represents the ratio of the number of aromatic vinyl compound unit/eth- 
ylene unit chains to the total number of dyad chains in the ethylene/aromatic vinyl compound random copolymer. 
[0034] The B value determined by the above formula is an index indicating 'the state of distribution of ethylene units 

25 and aromatic vinyl compound units in the copolymer. The B value can be determined with reference to the reports of J. 
C. Randall (Macromolecules. 15, 353 (1982)) and J. Ray (Macromolecules, 10. 773 (1977)). The greater the above B 
value, the shorter the blocked chains of ethylene units or aromatic vinyl compound units, thereby indicating that the dis- 
tribution of ethylene units and aromatic vinyl compound units is uniform. On the other hand, the smaller than 1 .00 the 
B value, the more nonuniform the distribution of ethylene/aromatic vinyl compound random copolymer, thereby indicat- 

30 ing that the blocked chains are lengthened. 

[0035] A process for producing the a-olefin/aromatic vinyl compound random copolymer will now be described. 
[0036] The a-olefin/aromatic vinyl compound random copolymer for use in the present invention can be produced by 
copolymerizing ethylene and an aromatic vinyl compound optionally together with an a-olefin having 3 to 20 carbon 
atoms, for example, in the presence of a metallocene catalyst (a). 

35 [0037] Any of metallocene catalysts having been commonly used as a single site catalyst and metallocene catalyst 
similar thereto can be used as the above metallocene catalyst (a) without any restriction. In particular, preferred use is 
made of a catalyst composed of a metallocene compound of transition metal (transition metal compound) (b), an orga- 
noaluminum oxy compound (c) and/or an ionizing ionic compound (d). 

[0038] Examples of suitable metallocene compounds (b) include metallocene compounds of transition metals 
40 selected from among the elements of Group IV of the periodic table (long period type) as indicated by group numbers 
1 to 18 of revised issue (1989) of the IUPAC Inorganic Chemistry Nomenclature, in particular, metalocene compounds 
represented by the following general formula: 

MLx (1) 

45 

wherein M represents a transition metal selected from among the elements of Group IV of the periodic table, for exam- 
ple, zirconium, titanium or hafnium, and x is the valence of the transition metal. 

[0039] In the formula (1), Ls represent ligands which coordinate with the transition metal. Out of these, at least one 
ligand L has a cyclopentadienyl skeleton. The ligand having a cyclopentadienyl skeleton may have substituents. 

so [0040] Examples of suitable ligands having a cyclopentadienyl skeleton include a cyclopentadienyl group; alkyl- or 
cycloalkyl-substituted cyclopentadienyl groups such as a methylcyclopentadienyl group, an ethylcyclopentadienyl 
group, an n- or i-propylcyclopentadienyl group, an n-, i-, sec- or t-butylcyclopentadienyl group, a hexylcyclppentadienyl 
group, an octylcyclopentadienyl group, a dimethylcyclopentadienyl group, a tri methyl cyclopentadienyl group, a tetram- 
ethylcyclopentadienyl group, a pentamethylcyclopentadienyl group, a methylethylcyclopentadienyl group, a methylpro- 

55 pylcyclopentadienyl group, a methylbutylcyclopentadienyl group, a methylhexylcyclopentadienyl group, a 
methylbenzylcyclopentadienyl group, an ethylbutylcyclopentadienyl group, an ethylhexylcyclopentadienyl group and a 
methylcyclohexylcyclopentadienyl group; and an indenyl group, a 4,5,6.7-tetrahydroindenyl group and a fluorenyl 
group. 
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[00411 These groups may be substituted with halogen atoms, trialkylsilyl groups and other groups. 

[0042] Of these groups. cyclopentadienyl ste.eton having 

[0043] When the metallocene compound (b) of the formula (1) nas at Ieasi ™° ^ M 7 . ft h 

arouos as lioands L two of the cyclopentadienyl skeleton having groups may be bonded with each °™r mrougnan 

loTLrbo^ms. an alkoxy group, an aryloxy groupj* sutfonic ac.d coma.n,ng 

R 1 represents an alkyl group, an alkyl group substituted with a halogen atom, an aryl group or an aryl group suosmn 
w with a halogen atom or an alkyl group), a halogen atom and a W^f^ om . ^ „ oup a cycoaikyl 

f00451 Samples of suitable hydrocarbon groups havmg 1 to 12 carbon atoms .ndude an alkyl group, a cycoa y 
grotp an arylToup and an ara.kyl group. Specrficaly. examples of suitable hydrocarbon groups .ndude. 

an alkyl group such as methyl, ethyl, n-propyl. isopropyl. n-butyl. isobutyl. sec-butyl, t-butyl. pentyl. hexyl. octyl. 
js decyl or dodecyl; 

a cycloalkyl group such as cyclopentyl or cyclohexyl; 
an aryl group such as phenyl or tolyl; and 
an aralkyl group such as benzyl or neophyl. 

[0046] Examples of suitable alkoxy groups include methoxy. ethoxy. n-propoxy. isopropoxy. n-butoxy. isbbutoxy. sec- 
butoxy. t-butoxy. pentoxy, hexoxy and octoxy. 

[0047] Examples of suitable aryloxy groups indude phenoxy. methanesuHonate. p-tol- 

[0048] Examples of suitable sulfonic acid containing groups of the formula -SO a R include metnanesu.ro w 
uenesulfonate.trifluoromethanesuKonateandp-chlorobenzenesulfonate^ 
r0O491 Exanxiles of suitable halogen atoms include fluorine, chlorine, bromine and iodine. 

[0050] WheTthe valence of the transition metal is. for example. 4. the metallocene compound (b) of the formula (1) 
can specifically be represented by the general formula: 

R 2 „R 3 .R 4 m R 5 nM (2) 
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wherein: 



L 1 M 2 Z 1_ (3) 



40 



45 



m 2 represents a metal of Group IV or lanthanides series of the periodic table; _ 
? ££ZZl ^SSSm of d^ocalized ,-bond group and imparts a constrained geometric conf.gurat.on to acfcve 

Iw^en^with or different from each other and represents a hydrogen atom a halogen atom or any of 
a iSSta a sily. group and a germyl group which contain up to 20 carbon atoms, a silicon atom and a 
germanium atom, respectively. 
[00521 Of the above metallocene compounds (b) of the formula (3). preferred use is made of the metallocene com- 
pound represented by the general formula: 
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W 1 : V 

/ / 

CP M 3 

\ 



(Z 1 ) 2 ' (4) 



[0053] In the above formula (4), M 3 represents titanium, zirconium or hafnium, and Z 1 is as defined above. 
[0054] Cp represents an unsubstituted or a substituted cyclopentadienyl group or a derivative thereof, which is rc- 
bonded in i] 5 bonding form to M 3 . 
is [0055] W 1 represents oxygen, sulfur, boron, an element of Group 14 of the periodic table or a group containing any 
of these elements. 

[0056] V 1 represents a liganid containing nitrogen, phosphorus, oxygen or isulfur. 

[0057] W 1 and V 1 may form a condensed ring, and Cp and W 1 may form a condensed ring. 

[0058] Preferred examples of groups represented by Cp of the general formula>.(4) include a cyclopentadienyl group, 

20 an indenyl group, a fluorenyl group and saturated derivatives thereof. These form rings in cooperation with metal atom 
(M 3 ). Each carbon atom in the cyclopentadienyl group may be substituted or unsubstituted with the same or a different 
group selected from the group consisting of hydrocarbyl groups, substituted-hydrocarbyl groups wherein one or more 
hydrogen atoms is replaced by a halogen atom, hydrocarbyl substituted metalloid groups wherein the metalloid is 
selected from Group 14 of the Periodic Table of the Elements, and the halogen groups. Two or a plurality of such sub-, 

25 stituents in combination may form a fused ring system. Preferred unsubstituted or substituted hydrocarbyl groups capa- 
ble of substituting at least one hydrogen atom in the cyclopentadienyl group each contain 1 to 20 carbon atoms and 
include linear or branched alkyl groups, cyclic hydrocarbon groups, alky! substituted cyclic hydrocarbon groups, aro- 
matic groups and alkyl substituted aromatic groups. Examples of preferred organometalloid groups include mono-, di- 
and tri-subst'rtuted organometalloid groups of the elements of Group 14. Each of the hydrocarbyl groups contains 1 to 

30 20 carbon atoms. Specific examples of preferred organometalloid groups include trimethylsilyl. triethylsilyl, ethykJimeth- 
ylsilyl, methyldiethylsilyl, phenyldimethylsilyl, methyldiphenylsilyl, triphenylsilyl. triphenylgermyl and trimethylgermyl. 
[0059] Z 1 s of the general formula (4) each represent, for example, a hydride, a halo, an alkyl, a silyl, a germyl, an aryl, 
an amide, an aryloxy, an alkoxy, a phosphide, a sulfide, an acyl, a pseudohalide such as a cyanide or an azide, an 
acetylacetonate or a mixture thereof, which may be either identical with or different from each other. 

35 [0060] Examples of the compounds represented by the general formula (4) include: 

(dimethyl(t-bLrtylamido)(tetramethyl-Ti 5 -cyclopentadienyl) silane)titanium dichloride; and ((t-butylamido) (tetram- 
ethyl-T] 5 -cycloperrtadienyl)-1 ,2-ethanediyl)titanium dichloride. 

[0061] Among the various metallocene compounds (b), the metallocene compound represented by the general for- 
mula (3) is especially preferred from the viewpoint of polymerization activity and the transparency, rigidity, heat resist- 
40 ance and impact resistance of molded item. The above described metallocene compounds (b) may be used either 
individually or in combination. 

[0062] Each of the metallocene compounds (b) for use in the present invention may be diluted with a hydrocarbon or 
a halogenated hydrocarbon prior to use. 

[0063] The organoaluminum oxy compound (c) and ionizing ionic compound (d) for use in the formation of the metal- 
45 locene catalyst (a) will be described below. 

[0064] The organoaluminum oxy compound (c) for use in the present invention may be conventional aluminooxane 
(c) or benzene-insoluble organoaluminum oxy compounds (c) set forth by way of example in Japanese Patent Laid- 
open Publication No. 2(1 990) 78687. 

[0065] The aluminooxane (c) is produced, for example, by the following methods and is generally recovered as a solu- 
50 tion in a hydrocarbon solvent: 

method (1) in which an organoaluminum compound such as a trialkylaluminum is added to an aromatic hydrocar- 
bon solvent in which an adsorbed water containing compound or crystal water containing salt such as magnesium 
chloride hydrate, copper sulfate hydrate, aluminum sulfate hydrate, nickel sulfate hydrate or cerium (I) chloride 
55 hydrate is suspended and reacted, and the product is recovered as a solution in the aromatic hydrocarbon solvent; 
method (2) in which water (liquid water, ice or steam) directly acts on an organoaluminum compound such as a tri- 
alkylaluminum in a solvent such as benzene, toluene, ethyl ether or tetrahydrofuran, and the product is recovered 
as a solution in an aromatic hydrocarbon solvent; and 
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method (3) in which an organotin oxide such as dimethyKin oxide or dibutyttin ^l^^^T^^^ ' 
compound such as a trialkylaluminum in a hydrocarbon solvent such as decane. benzene or toluene. 

[00661 Examples of suitable ionizing ionic compounds (d) include Lewis ad*, ionic ^^"g 

m£n*%» Lewis acid used as ionizing ionic compound (d) is. for example, any of compounds relented by jhe 
2™2L BR ^rein Rs mav be identical with or different from each other and represent fluonne atoms or phenyl 
^SfiE ?*J2S£m a fluorine atom, a methyl group, a tnlluorome^ 

of suitable Lewis acids include trifluorcboron. triphenylboron. tns(4-fluorophenyl)boron. tns(3.5-drfluorophenyt)boron. 

^m^^SSSs^&SmpI* of suitable anions include organoboron compound anions, organoarsemc com- 
sition metal cation species, txampies. u. »u relatively bulkv anions capable of stabilizing transition 

pound anions and organoaluminum compound anions. Of these, re atoveiy ou Ky anions carbonium 
• metal cation species are preferred. Examples of suitable cations include metal cations < ^^T^^s£Hto 
STwium cations, oxonium cations. sulfonium cations, phosphonium <**°^ 

suitable cations include triphenylcarbenium cation, tributylammon.um cation. N.N-d.methylammonium cafon and terro 

SSn °S5i above compounds, ionic compounds containing a boron compound are preferably used as tjr anionic 
ioZur^SicMnc.Se.for examp.e. tria.kyisubstituted ammonium salts. N,N^iaJky.an, h n,um salts. d.a<kylammo- 

ttoTof ^ST^^e"X^^ ammonium salts include triethyiammonium tetra(phe^boride. 
Sall S^"^ ammonium tetra(phenyOboride and trimethylammonrum tetra(p- 

SSlT^mples of the above N.N-dialkylanilinium salts include N.NKIimethylanilinium tetra <P»™^** 
K IxanplSofme above dialkylammonium salts include di(n-propy.)ammonium tetracpentafluorophanyDbonde 

vlohenvl) phosphonium tetra(phenyl)boride and tri(dimethylphenyl) phosphomum tetraCphenyDborde 
W074] MoSover triphenyLrbenium tetrakis(pentafluorophenyOborate. N.N-dimethy1anJn,u m ^Jp^uor- 
op^eny.) toZZenoJLum ,etra(pentaf.uorophenyl) borate and the .ike can be mentoned as the above .onrc com- 

^075? Exanples of the borane compounds used as ionizing ionic compound (d) include: 

an^TsVu^asbi^tn^utyOammonium) nonaborate and bis(tri(n-birtyl)ammonium) decaborate;^d 
meS Sane anion sais such as tri(n-buty.)ammonium bis(dodec*hydr^ cobalt acrd salt (...) and 

bis(tri(n-buty.)ammonium) bis(dodecahydridedodecaborate) nickel aad salt (III). 

[0076] Examples of the carborane compounds used as ionizing ionic compound (d) include: 

anion salts such as 4-carbanonaborane (14) and 1.3-dicarbanonaborane (13); and _ 
meSScorane anion salts such as tri(n-butyl)ammonium bis(rK>nahydride-1 3<l,cartenonaterate) cobalt aod 
salt (III) and tri(n-butyl)ammonium bis(undecahydride-7.8<licarbaundecaborate) iron aad salt (III). 

compound represented by the general formula: 

(R 6 )„AIX^ n < 5) 
[0080] In the formula (5). R 6 represents a hydrocarbon group having 1 to 15. preferably. 1 to 4 carbon atoms: X rep- 
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resents a halogen atom or a hydrogen atom; and n is 1 to 3. 

[0081] Examples of suitable hydrocarbon groups each having 1 to 15 carbon atoms include alky I groups, cycloalkyl 
groups and aryl groups. Specifically, use is made of, for example, a methyl, an ethyl, an n-propyl. an isopropyl or an iso- 
butyl group. 

[0082] Examples of suitable organoaluminum compounds include: 

trialkylaluminums such as trimethylaluminum, triethylaluminum, triisdpropylaluminum, tri-n-butylaluminum, tri- 
isobutylaluminum and tri-sec-butylaluminum; 

alkenylaluminums such as isoprenylaluminum, represented by the general formula: 

(i-C4H 9 ) x Al y (C 5 H 10 ) 2 

wherein x, y and z are positive numbers, and z and x satisfy the relationship z £ 2x; 
dialkylaluminum halides such as dimethylaluminum chloride and diisobutylaluminum chloride; 
dialkylaluminum hydrides such as diisobutylaluminum hydride; 
dialkylaluminum alkoxides such as dimethylaluminum methoxide; and 
dialkylaluminum aryloxides such as diethylaluminum phenoxide. 

[0083] The copolymerization of ethylene and the aromatic vinyl compound optionally together with the a-olef in having 
3 to 20 carbon atoms may be conducted by either the batch process or the continuous process. When the copolymeri- 
zation is conducted by the continuous process, the metallocene catalyst (a) is used in the following concentration. 
[0084] That is, the concentration of metallocene compound (b) in the polymerization system generally ranges from 
0.00005 to 1 .0 mmol/lit., preferably, 0.0001 to 0.5 mmol/lit (polymerization volume). 

[0085] The organoaluminum oxy compound (c) is fed in an amount of 0.1 to 1 0,000, preferably, 1 to 5.000 in terms of. 
the ratio of aluminum atoms to transition metal in metallocene compound (b) (Al/transition metal) in the polymerization 
system. 

[0086] The ionizing ionic compound (d) is fed in an amount of 0:1 to 20, preferably. 1 to 10 in terms of the molar ratio 
of ionizing ionic compound (d) to metallocene compound (b) in the polymerization system (ionizing ionic compound 
(d)/metallocene compound (b)). 

[0087] When the organoaluminum compound (e) is used, it is generally fed in an amount of about 0 to 5 mmol/lit, 
preferably, about 0 to 2 mmol/lit. (polymerization volume). • 

[0088] The copolymerization reaction for producing the a-olef in/aromatic vinyl compound random copolymer is gen- 
erally conducted at a temperature of -30 to 250°C, preferably, 0 to 200°C under a pressure of 0 to 80 kg/cm 2 , preferably, 
0 to 50 kg/cm 2 (gauge pressure). 

[0089] Although depending on the catalyst concentration, polymerization temperature and other conditions, the reac- 
tion time (average residence time when the copolymerization is carried out by the continuous process) generally ranges 
from 5 min to 3 hr, preferably, from 10 min to 1 .5 hr. 

[0090] In the production of the a-olefin/aromatic vinyl compound random copolymer, ethylene and the aromatic vinyl 
compound optionally together with the a-olefin having 3 to 20 carbon atoms are fed to the polymerization system in 
such amounts that the copolymer with the above specified compositions can be obtained. Further, a molecular weight 
regulator such as hydrogen can be employed in the copolymerization. 

[0091] When ethylene and the aromatic vinyl compound optionally together with the a-olefin having 3 to 20 carbon 
atoms are copolymerized in the above manner, the a-olefin/aromatic vinyl compound random copolymer is obtained as 
a polymer solution containing the same. The polymer solution is processed according to the customary procedure. 
Thus, there is obtained the a-olefin/aromatic vinyl compound random copolymer. 

[0092] A graft copolymerization of a monoolefindicarboxylic acid or an anhydride thereof may be conducted on the 
above a-olefin/aromatic vinyl compound random copolymer (C). Examples of suitable monoolefindicarboxylic acids and 
anhydrides thereof include dicarboxylic acids such as maleic acid, fumaric acid, itaconic acid, crotonic acid, isocrotonic 
acid, citraconic acid, acrylsuccinic acid, mesaconic acid, glutaconic acid, Nadic acid (endocisbicyclo(2.2.1)hept-2-ene- 
5,6-dicarboxylic acid), methyl Nadic acid, tetrahydrophthalic acid and methylhexahydrophthalic acid; and anhydrides 
such as allylsuccinic anhydride, glutaconic anhydride, Nadic anhydride and tetrahydrophthalic anhydride. At least one 
of these may be contained in the form of graft units in the graft-modified a-olefin/aromatic compound random copoly- 
mer. 

[0093] It is preferred that the degree of graft modification by the monoolefindicarboxylic acid or anhydride thereof 
range from 0.1 to 20% by weight, especially, 0.5 to 10% by weight from the viewpoint that a hot-melt adhesive improved 
in stringing prevention and having excellent workability can be obtained from the graftmodified a-olefin/aromatic vinyl 
compound random copolymer. Herein, the graft modification degree means the ratio of graft copolymerized monomer 
to backbone polymer on which a graft copolymerization is carried out. For example, when 1 g of monomer is graft copo- 
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lymerized on 100 g of the backbone polymer, the graft modification degree is 1% by weight. . • 

[0094] The graft modification of the a-o.efin/aromatic vinyl compound random ^^%^SSSrS^ 
customary memod (for example, the method described in Japanese Patent Publication No. 52(1 977)-22988). ™®am 
mStatai cTn be carried out by the method comprising heating the a^.ef .rVaro^c ^con^ 
Sridom copolymer attemperature higher than the softening point to thereby melt the same ^J^*^**"** 

a graft copolymerization. 
Low-molecular-weiaht pp iyolefin (D) 

[00951 Examples of suitable low-molecular-weight polyolef ins (D) added according to necessity in the present inven- 
tion include: 

(i) a polyolef in having an intrinsic viscosity (n) of 0.01 to 0.6 dl/g which is a homopolymer of one of a-olef ins having 
2 to 1 2 carbon atoms or a copolymer of at least two thereof; and 

A* nnear or sa3S branched hydrocarbon whose intrinsic viscosity (i,) ranges from 0.01 to 6.6 dl/g. 

[0096] Wrth respect to the polyolef in (i). examples of suitable «-o.ef ins having 2 to 12 carbon ^i^ee^ylene 
P Sne,1-bu5ne. 1-pentene. 2-methy.-1*uten e . 3-methyM-butene. ^ n ^^^^^^ 9 
~ntan» a 3-dimethvM^butene 1 -heptene. methyl-1 -hexene, dimethyl-1 -pentene, tr.methyl-1 -butene. ethyl-1 -pentene. 
^'S^iSTl^i^ ethyl-1-hexene. methy.ethyl-1 -pentene, ra£ 
pentene. Kfecene. methyl-1 -nonene. dimethyl-1 -oclene. trimethyl-1 -heptene. ethyl-1 -octene. methylethyl-1 -heptene. 

■SS 1 ^yo^ri produced by various conventional method, Examples 

emoloyina a htah pressure radical polymerization or a low or medium pressure polymerization conducted I in ^ep«f 
enceof variou?IansSn metal compound catalysts such as Ziegler catalyst and the thermal decompose uMhodn 
S afte" the Snttion of a high-n^ecular-weight homopo.ymer or copolymer 

the molecular weight of the high-molecular-weight homopolymer or copolymer is reduced by the thermal degradation 

techniaue or the radical degradation technique using a peroxide. . „ . . . 

SmSm oTsuie hydrocarbons (ii) include linear hydrocarbons (e.g., paraffin wax and Sasol wax) and 
Sedr^Sons (e.g., mfcrowax). These waxes are publicly known and commercially available. 

S3 ™pte S^ISS! S£SS5!S^^ obtain a synthetic gas cornpo** 
Tr! of S^motxS ard hydrogen" Thfe synthetic gas is passed through a ^^^^^^ 
™ s ^tt, , he nrocess known as "ARGE process". Out of the thus obtained reaction product, the fraction header man 

d£eSnL^ 

SSSSSi third fraction (components of C33 and higher) by vacuum distillation. The thirc I potion ,s hydrogenated 
andS unsaturated hydrocarbons and oxygen compounds are removed. Thus. Sasol wax is obtained. 

40 Hot-melt adhe sive composition 

[0101] The first hot-melt adhesive composition of the present invention comprises the above ^^W^do^e- 
SaVomatic vinyl compound random copolymer (C). Specffically. the first hot-melt adhesive composition comprise, 

45 1 00 parts by weight of the tackif ier (B), and ... M ~,r~w, /vwj. 

1 to £» pais by weight, preferably. 1 to 700 parts by weight of the a-olef in/aromatc vinyl compound random copo. 

ymer (C). 

r0102l The second hot-melt adhesive composrtion of the present invention comprises the above base Po'V™^ 
Er (SarS^ifin/aromatic vinyl compound random copolymer (C). Specifically, the second hot-meft adhesive 
composition comprises: 

100 parts by weight of the base polymer (A), 
1 to 900 parts by weight, preferably. 

; vz^sssssss. — * - *• — «« — 

copolymer (C). 
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[0103] That is, the second hot-melt adhesive composition contains more than 0 to 10,000 parts by weight, preferably, 
15 to 10.000 parts by weight of the base polymer (A) and 0.1 to 100.000 parts byweight, preferably. 0.1 to 80,000 parts 
by weight of the a-olefin/aromatic vinyl compound random copolymer (C) per 100 parts by weight of the tackifier (B). 
[01 04] The third hot-melt adhesive composition of the present invention comprises the above base polymer (A), tack- 
5 ifier (B) and a-olefin/aromatic vinyl compound random copolymer (C). Specifically, the third hot-melt adhesive compo- 
sition comprises: 

1 00 parts by weight of the base polymer (A), 

10 to 300 parts by weight, preferably. 50 to 200 parts by weight of the tackifier (B). and 
10 10 to 400 parts by weight, preferably, 30 to 300 parts by weight of the a-olefin/aromatic vinyl compound random 
copolymer (C). 

[0105] Low-molecular-weight polyolefin (D) can be blended into the first hot-melt adhesive composition of the present 
invention in an amount of 1 to 100 parts by weight, preferably, 10 to 80 parts by weight per 100 parts by Weight of the 
15 tackifier (B). 

[0106] Low-molecular-weight polyolefin (D) can be blended into the second hot-melt adhesive composition of the 
present invention in an amount of 1 to 100 parts by weight, preferably, 10 to 80 parts by weight per 100 parts by weight 
of the base polymer (A). 

[0107] That is, low molecular weight polyolefin (D) can be blended into a second hot-melt adhesive composition of 
20 the present invention in an amount of 0.1 to 100 parts by wiehgt, preferably 1 to 80 parts by weight per 100 parts by 
weight of the tackifier (B). 

[01 08] Low-molecular-weight polyolefin (D) can be blended into the third hot-melt adhesive composition of the present 
invention in an amount of 1 to 100 parts by weight, preferably, 10 to 80 parts by weight per 100 parts by weight of the 
base polymer (A). In any of the first, second and third hot-melt adhesive compositions, the blending of low-molecular- . 
25 weight polyolefin (D) lowers the melt viscosity of the hot-melt adhesive composition to thereby enable further enhancing 
the workability of the hot-melt adhesive composition. When the low-molecular-weight polyolefin (D) is blended, it is pre- 
ferred that the intrinsic viscosity (n) of the a-olefin/aromatic vinyl compound random copolymer be greater than 0.6 dl/g 
but not greater than 1 0 dl/g. 

[0109] In addition to the above base polymer (A), tackifier(B), a-olefin/aromatic vinyl compound random copolymer 
30 (C) and low-molecular-weight polyolefin (D), according to necessity, various additives such as a softener, a stabilizer, a 
filler and an antioxidant can be blended into the hot-melt adhesive composition of the present invention in amounts not 
detrimental to the object of the present invention. 

[0110] The second and third hot-melt adhesive compositions of the present invention can be produced by the com- 
mon process. For example, the above base polymer (A). tackifier(B) and a-olefin/aromatic vinyl compound random 

35 copolymer (C) optionally together with the low-molecular-weight polyolefin (D) and various additives are fed into a 
blender such as Brabender Plastograph in given proportions, heated and melt kneaded, and shaped into desired con- 
figuration, e.g., granules, flakes or rods. The first hot-melt adhesive composition of the present invention can also be 
produced by the same process using the tackifier (B) and a-olefin/aromatic vinyl compound random copolymer (C). 
[0111] The hot-melt adhesive composition of the present invention is heated, melted and applied, according to the 

40 customary procedure, onto a material to be coated, such as cloth, kraft paper, aluminum foil or other metal foil, polyester 
film or other resin molding to thereby form an adhesive layer on the material prior to use. 

[0112] The hot-melt adhesive composition of the present invention exhibits excellent adhesive properties even when 
it is used in bonding a styrene polymer with a polyolefin. 

45 EFFECT OF THE INVENTION 

[0113] The hot-melt adhesive composition of the present invention exhibits excellent workability and high adhesive 
strength. 

so EXAMPLE 

[0114] The present invention will now be further illustrated with reference to the following Examples, which in no way 
limit the scope of the invention. 
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Production Example 1 

Production of ^hyiene/stvrp "^ random copolymer 

cosity (ti) of 1 .6 dl/g as measured in decahn at 135°C. 

• » 
Production E xample 2 

t 

Production of o thylpne/stvrenp random copolymer 

matter referred to as E5C-2 ). I ne moiar rauo ui cow * ... measured in decalin at 135°C. The 

rene units) was 97/3. and the ESC-2 exhibited an intrinsic viscosity (n) of 0.2 dl/g as measured in aecaii 

yield was 99.2%. 
Production Example 3 

PrrvHu^on of eth yl ene/g » Y rene random copolymer 

[0117] An ethylene/styrene random copolymer (ESC-3) was obtained in the 

viscosity (ti) of 1 .3 dl/g as measured in decalin at 135°C. 
Pmrlnntinn Example 4 

PrnHnrtion of e thylene/stvrene random copolymer 

101181 The same procedure as in Production Example 2 was repeated except that the copolymer (ESC-3) produced 
• 1 !L Z f^LrlT^Z^ used as the copolymer. Thus, there was obtained an ethylene/styrene random copolymer 
£ S^Sto "jr^T^SrSo of ESC-4 consttuting ethylene units to styrene units (ethylene 
SS^t?JllSS3JScM exhibited an intrinsic viscosity M of 0.2 d» as measured ,n deca..n at 
135°C. 

Production Example 5 

Production o* Athylene/sty rpng random copolymer 

the ESC-5 exhibited an intrinsic viscosity ft) of 1.5 dl/g as measured in decalin at 135 C. 
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Example 1 

[0120] 25 g of styrene/ethylene/butylene/styrene block copolymer (trade name: Kraton G1657, produced by Shell 
Chem. Co., Ltd., hereinafter referred to as "SEBS"), 15 g of ESC-1 obtained in Production Example 1, 40 g of aliphatic 

5 petroleum resin (trade name: Hi-rez T-500X, produced by Mitsui Petrochemical Industries, Ltd.. hereinafter referred to 
as "petroleum resin H") and 20 g of Sasol wax (trade name: Sasol HI imported by S. Kato & Company) as a low-molec- 
ular-weight polyolefin were melt kneaded at 180°C, thereby obtaining a hot-melt adhesive composition. 
[0121] The obtained hot-melt adhesive composition was applied onto aluminum foils (50 |im) each in a thickness of 
15 jim, and coating surfaces were attached to each other. Heat sealing was performed by a heat sealing machine under 

10 conditions such that the upper bar temperature, the lower bar temperature, the application pressure and the pressuri- 
zation time were 1 70°C, 70°C, 1 kg/cm 2 and 2 sec, respectively, thereby obtaining a laminate sheet. This laminate sheet 
was cut into specimens each with a width of 25 mm. A 180° peeling test was conducted by means of a tensile tester at 
a pulling rate of 300 mm/sec to thereby measure an adhesive strength. 
[0122] The results are given in Table 1. 

75 

Comparative Example 1 

[0123] The same procedure as in Example 1 was repeated except that the amount of SEBS was changed to 40 g and , 
no use was made of ESC-1 . 
20 [0124] The results are given in Table 1. 

Example 3 

[0125] The same procedure as in Example 1 was repeated except that aliphatic petroleum resin (trade name: Pet- 
25 rosin, produced by Mitsui Petrochemical Industries, Ltd., hereinafter referred to as "petroleum resin P") was used in 
place of the petroleum resin H. 
[0126] The results are given in Table 1. 

Comparative Example 2 

30 

[0127] The same procedure as in Comparative Example 1 was repeated except that the petroleum resin P was used 
in place of the pentene-based aliphatic petroleum resin. 
[01 28] The results are given in Table 1 . 

35 Example 3 

[0129] The same procedure as in Example 1 was repeated except that 40 g of SEBS. 40 g of petroleum resin H and 
20 g of ESC-2 were employed as the composition components. 
[01 30] The results are given in Table 1 . 

40 

Example 4 

[0131] The same procedure as in Example 1 was repeated except that 40 g of SEBS, 40 g of petroleum resin P and 
20 g of ESC-2 were employed as the composition components. 
45 [0132] The results are given in Table 1 . 

Example 5 

[0133] The same procedure as in Example 1 was repeated except that the copolymer ESC-3 produced in Production 
so Example 3 was used as the copolymer component. 
[0134] The results are given in Table 1 . 

Example 6 

55 [0135] The same procedure as in Example 3 was repeated except that the copolymer ESC-4 produced in Production 
Example 4 was used as the copolymer component. 
[0136] The results are given in Table 1 . 
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Table 1 
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Formulation of hot-melt adhesive 


Adhesive strength (N/25mm) 
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Sasol wax 
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i 40 
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Ex.5 


SEBS 
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40 
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Sasol wax 


20 
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40 
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40 
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Example 7 

SsS25«KSw2S=w 

[01 38] The results are collectively given in Table 2. 
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Example 8 

[0139] A hot-melt adhesive composition and a laminate sheet were produced and a peeling test conducted in the 
same manner as in Example 7, except that aromatic hydrocarbon resin (trade name: FTR 6100. produced by Mitsui 
Chemical Industries. Ltd.) was used in place of the C9 hydrogenated petroleum resin. The thus measured adhesive 
strengths were 5.7 N/25 mm at 0°C. 9.8 N/25 mm at 20°C, 26.3 N/25 mm at 40°C and 34.0 N/25 mm at 60°C. 
[0140] The results are collectively given in Table 2. 

Comparative E xample 3 

[0141] A hot-melt adhesive composition and a laminate sheet were produced and a peeling test conducted in the 
same manner as in Example 7, except that hydrogenated styrene/butadiene/styrene triblock copolymer (trade name: 
Kraton G1657, produced by Shell Chem. Co.. Ltd.) was used in place of the copolymer ESC-5 obtained in Production 
Example 5. The thus measured adhesive strengths were 5.3 N/25 mm at 0°C; 12.3 N/25 mm at 20°C. 10.4 N/25 mm at 
40°C and 9.7 N/25 mm at 60°C. 
[0142] The results are collectively given in Table 2. 

Comparative Example 4 

[0143] A hot-melt adhesive composition and a laminate sheet were produced and a peeling test conducted in the 
same manner as in Example 8, except that hydrogenated styrene/butadiene/styrene triblock copolymer (trade name: 
Kraton G1657, produced by Shell Chem. Co., Ltd.) was used in place of the copolymer ESC-5 obtained in Production 
Example 5. The thus measured adhesive strengths were 2.7 N/25 mm at 0°C, 4.6 N/25 mm at 20°C. 5.6 N/25 mm at 
40°C and 2.6 N/25 mm at 60°C. The results are collectively given in Table 2. ■ 
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Formulation of hot melt adhesive composition (g) 
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60°C 


Ex.7 


C9 hydrogenated petroleum resin 
ESC-5 
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7.1 
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Ex.8 


Aromatic hydrocarbon resin 
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80 
40 
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26.3 


34.0 


Com. Ex.3 


C9 hydrogenated petroleum resin 

Hydrogenated styrene/butadiene/styrene triblock 
copolymer 


80 
40 


5.3 
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10.4 


9.7 


Com. Ex.4 


Aromatic hydrocarbon resin 

Hydrogenated styrene/butadiene/styrene triblock 
copolymer 


80 
40 


2.7 


4.6 


5.6 


2.6 
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Claims 

1 . A hot-melt adhesive composition comprising: 

1 00 parts by weight of a tackif ier (B), and 

1 to 900 parts by weight of an a-olef in/aromatic vinyl compound random copolymer (C). 

2. A hot-melt adhesive composition comprising: 

100 parts by weight of a base polymer (A), 
1 to 900 parts by weight of a tackrfier (B), and 

1 to 1 ,000 parts by weight of an a-olefin/aromatic vinyl compound random copolymer (C). 
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3. A hot-melt adhesive composition comprising: 



10o'parts by weight of a base polymer (A). 

selected from the group consisting of a polyolefin (a 1). a poiar gr „ 
vinyl compound/conjugated diene copolymer (a-3). 

compound/conjugated diene copolymer (a-3). 

. , tn 5 wherein the a-olef in/aromatic vinyl compound 

to 80 mol%. 
vinyl compound random copolymer (C). 

copolymer (C). 
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